We are nowadays capable of representing organism-wide metabolic processes. In fact there exist collections of metabolic networks for several hundreds of organisms (e.g. the Kyoto Encyclopedia of Genes and Genomes (KEGG) or the BioCyc database) where relations between genes, enzymes, reactions and chemical compounds are available. The knowledge that we have of these relations is however incomplete (most annotation efforts fail to assign functions to 40-60% of the sequences [Y. Pouliot, P.D. Karp, BMC Bioinformatics 8:244, 2007]) and is affected by uncertainty (wrong EC number assignment, incomplete annotation (e.g. only one function of a multidomain protein) or nonspecific assignment (e.g. to a protein family)). Systems capable to perform automatic curation of these databases and capable to suggest pathway-holes fillings are therefore needed. For this purpose one can make use of information on related organisms and use evidence based not exclusively on homology searches, but also on genomic and/or functional context. This raises the problem of how to integrate heterogeneous and uncertain sources of information in a principled way. Although systems for reconstructing pathways from relevant gene sets ( KAAS [Y.Mariya et al. Nucleic Acids Res, 35:W182-W185, 2007]) and filling pathway-holes (PathoLogic [M.L. Green, P.D. Karp, BMC Bioinformatics 5:76, 2004]) are known in literature, they do not offer sufficient flexibility when new additional sources of information become available or, more importantly, in case one needs to change the set of queries involved in the solution of a specific task.
